Neonatal aspergillosis accompanying fulminant necrotising enterocolitis HENRY H. MANGURTEN AND BALBINO FERNANDEZ Departments ofPaediatrics (Section of Neonatology) and Pathology, Lutheran General Hospital, Illinois SUMMARY A preterm infant developed fulminant necrotising enterocolitis, subsequently resulting in death. Necropsy examination showed diffuse aspergillosis. Reports are reviewed, and possible mechanisms resulting in Aspergillus infection in this infant are discussed.
Disseminated aspergillosis in all age groups is almost always associated with an underlying chronic illness or other predisposing factors-such as prolonged administration of antibiotics or corticosteroids (Zimmerman, 1955; Luke et al., 1963; Riley, 1972) .
The Aspergillus is a fungus which rarely causes disease in humans. In children, particularly during the neonatal period, aspergillosis is exceedingly rare (Allan and Andersen, 1960; Luke et al., 1963) . We recently unexpectedly discovered diffuse aspergillosis in a preterm infant dying from fulminant necrotising enterocolitis (NEC). We can find only five reports (see Table) of neonatal aspergillosis (Zimmerman, 1955;  Akkoyunlu and Yucel, 1957; Allan and Andersen, 1960; Matturri and Fasolis, 1962; Luke et al., 1963 The infant was given maintenance fluids by peripheral vein. Cultures of peripheral blood, urine, and stool were subsequently reported to be negative. At 10 hours nasogastric feedings were started. The first 6 days of life were relatively uneventful, and the infant tolerated gradual formula increases well. On day 7 he developed lethargy, abdominal distention, absent bowel sounds, poor feeding, increasing gastric residue, and grossly bloody stools. Roentgenograms showed evidence of pneumatosis coli. Repeat cultures were taken of blood, urine, and CSF, and ampicillin and gentamicin were started. Feedings were stopped, and nasogastric suctioning was initiated. All repeat cultures were again negative. Frequent serial abdominal x-rays showed no change.
However, the condition of the infant continued to deteriorate, with bloody stools and progressive apnoea and bradycardia requiring frequent vigorous stimulation. On day 9 he became cyanotic and unresponsive, requiring intubation and respiratory assistance.
On day 13 an upright roentgenogram of the abdomen showed free air under the diaphragm. Platelet count was 3 0 x 109/l, and partial thromboplastin time and prothrombin time were prolonged. Heparin and platelets were given. Exploratory laparotomy showed a recent perforation of the caecum; about 150 ml of serosanguineous fluid was obtained during surgery. Because of the moribund condition of the patient, a loop ileostomy was placed. Cultures of peritoneal fluid subsequently showed an unidentified anaerobe. Accordingly, clindamycin was started, and ampicillin was stopped.
After surgery the infant developed renal failure, followed shortly by rising serum potassium levels. Blood glucose became very labile, ranging from 11 to 1011 mg/100 ml (0-6 to 0 056 mmol/l). On the last day of life, he developed arrhythmias compatible with hyperkalaemia. His condition gradually deteriorated and he died on day 16. Multiple necropsy cultures showed no growth in cardiac blood or CSF, nor was there growth in either lung or in the tip of endotracheal tube. Clostridium species was recovered from rectum, ileostomy site, and peritoneal fluid; Aspergillus was recovered from the ileostomy site and peritoneal fluid.
Necropsy findings
Gross description. There were extensive areas of ecchymoses with superficial ulcers. The abdominal cavity contained a scanty amount of dark red fluid. The intestinal loops were distended and dark purple. There was an area of perforation at the base of the appendix; two areas of perforation were present in the descending colon. The liver was enlarged, extending 4 cm below the right costal margin. There were large erosions of the mucosa of the stomach. The brain showed extensive subarachnoid haemorrhage of the left temporal lobe and cerebellum.
Microscopical description (Figs 1 and 2 ). There was diffuse necrosis of the wall of the small intestine and colon with abundant colonies of Aspergillus infiltrating the wall. Similar findings were observed at the site of the gastric erosions. There was a diffuse bronchopneumonia with extensive infiltrates of Aspergillus. The liver showed areas of necrosis with abundant colonies of Aspergillus.
Discussion
Neonatal NEC has been described in detail (Pochaczevsky and Kassner, 1971; Stevenson et al., 1971; Frantz et al., 1975) . Bacterial infection with resultant peritonitis and septicaemia is a recognised complication of the disease (Hopkins et al., 1970) . Infection caused by bacteria or viruses has been considered as one of the aetiological factors, although one report did not give any bacterial, viral, or fungal cause of NEC (Virnig andReynolds, 1974) . Levin and Isaacson (1960) reported a preterm infant who died on day 12 of NEC with resultant perforation and peritonitis; necropsy examination showed fungal hyphae within bowel lumen, wall, and serosa near the site of perforation. Although cultures were not taken, the appearance of the organism was thought to be consistent with mucormycosis. We can find no other report that indicates an association between fungal infection and NEC.
The Aspergillus species is common and rarely causes disease in humans. The organism may be encountered as a contaminant of laboratory cultures. The presence of Aspergillus in multiple sites in this infant-for example stomach, small intestine, liver, and lungs-is strong evidence against laboratory contamination. The patient reported here had a fulminant variety of NEC, with many severe complications (intestinal perforation, peritonitis, possible anaerobic sepsis, disseminated intravascular coagulation, renal failure). This overwhelming form of NEC in association with prematurity possibly compromised him immunologically. The Aspergillus organism is a known 'opportunist'; the chronically ill condition of this preterm infant in association with a severely compromised gastrointestinal tract and broad-spectrum antibiotic therapy resulted in 
